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Chapter I 
I N T R O D U C T I O N 
Economic development i s defined as growth accom-
palned by change — change in the s t ruc tu re of the economy. 
Polity and Society. I t is generally accompained by decline 
in a g r i c u l t u r e ' s share of the gross nat ional product and 
a corresponding increase in the share of such sectors as 
manufacturing, u t i l i t i e s , f inancia l i n s t i t u t i o n s , construc-
t ion and government administrat ion. There i s also a sh i f t 
in the occupational s t ruc ture of labour force and increase 
in t he degree of education and t r a i n i n g . 
I t has been observed in most of the developing 
nat ions tha t there i s abundance of labour, but t h i s surplus 
labour i s not very benef ic ia l to i t s economic development 
since i t lacks sk i l l ed workers. This i s one of the reasons 
for the disappointing r e su l t s of t h e i r developmental e f fo r t s , 
I t i s now establ ished that expenditure on education i s 
pr imari ly the investment of human capi ta l which plays an 
important role in the economic upliftment of a country. The 
key to any development ef fort i s the formation of a human 
capital . According to Schultz when human c a p a b i l i t i e s do 
1. Clarence Zuvekas, Economic Development, 
An Introduction. Macmillan Press~Ltd., London 1979, 
p . 9 
not keep ahead of Physical capital they become limiting 
factors in economic development. It is mainly because of 
this that most of the developing countries place emphasis 
on striking a balance between material investment and 
education and training of their labour force. 
To equip its labour force with necessary technical 
skills especially in the area of engineering and technology 
the government put great emphasis on technical education. 
The purpose of technical education is to produce 
trained manpower in adequate numbers for the economic 
2 
development of t h e count ry . I t i s one of t h e most s i g n i -
f i c a n t components of human resource development spectrum 
wi th g r e a t p o t e n t i a l f o r adding va lue t o products and 
s e r v i c e s , f o r c o n t r i b u t i n g to t h e n a t i o n a l economy and 
3 
improving the q u a l i t y of l i f e of t h e people . 
Technical educat ion i s of paramount importance. This 
i s educat ion through which c e r t a i n types of s k i l l s a re 
2, Government of I n d i a , Min is t ry of Human Resource 
Development (Department of Education) . 
Annual Report 1986-87 Par t I , 1987. 
3 . Government of I n d i a , Min i s t ry of Human Resource 
Development (Department of Education) 
Annual Report 1987-88 Par t I , 1988 
acquired tha t would help in increasing the eff iciency 
and product ivi ty of human beings. I t can be economically 
j u s t i f i e d if i t concentrates on basic technical s k i l l s tha t 
do not cjuickly become obsolete as technology changes and 
can be eas i ly t ransfer red from one industry to another. 
This chapter consis ts of three sec t ions . Section one deals 
with Growth of technical education in India , Section two, 
the object ive and sources of data and section three the 
concluding remarks. 
1, Growth of .Technical_Education_in India 
During the past four decades there has bean a pheno-
4 
menal expansion of technical education f a c i l i t i e s in India, 
Expansion and diversion of the f a c i l i t i e s of Technical 
Education had been carr ied out s t ead i ly through the dif ferent 
f ive year plans . 
To accelerate the progress of the country i t has 
been expanded to such an extent that India today has one of 
the l a rges t pools of engineers and technicians at various 
l eve l s anywhere in the world. 
4. Government of India, Ministry of Human Resource 
Development (Department of Education) , 
Annual Report 1987-88 Fart I , New Delhi 1988, 
5. Government of India , Ministry of Education, 
Annual Rej)ort 1984-85, New Delhi 1985, 
I t was real ized as ear ly as 1945 tha t i ndus t r i a -
l i za t ion of our country depended to a large extent on 
adequate supply of engineering personnel. The creation of 
All India Council for Technical Education in 19 45 as an 
apex body a t the nat ional leval supported by i t s Regional 
Committees was entrusted with the respons ib i l i ty of 
coordinated development of technical education. In 
addition to t h i s the Report of the Sc ien t i f i c Manpower 
Committee in 1947 had far reaching influence on the deve-
loproent of sk i l l ed manpower. The development of technical 
education as i t r e l a t e s to industry was promoted through 
the Apprenticeship Act (1961) , the Indus t r i a l Training 
I n s t i t u t e (ITI 's) and Junior Technical Schools for the 
s k i l l e d workers and the spread of Polytechnics for the 
technic ians . 
There i s no doubt that India made good f inancia l 
investment in creat ing a sound education in f ras t ruc tu re to 
s t imulate the pace of development. This resu l t has been 
roost successful on q u a n t i t i t i v e f ront . 
6. Government of India, Report of the Sd^cation 
Commission 1964-66. - - - -
Table _1.1_ 
Growth In Number and Outturn of the Degree 
and Diploma Level Institutions 
Selected Years 
Year 
1 
1947-48 
1960-61 
1970-71 
1980-81 
1983-84 
Degree Leve l 
No. o£ 
i n s t i -
t u t i o n 
38 
102 
134 
166 
20 5 
O u t t u r n 
1270 
5603 
18469 
19929 
24699 
Diploma L e v e l 
No. of 
i n s t i -
t u t i o n 
53 
195 
301 
355 
526 
O u t t u r n 
1438 
7969 
15950 
34977 
40050 
Source; Computed from table A.6 in the Appendix, 
The above table reveals that there has been consider-
able expansion both in the number of institutions and the 
annual outturn of degree and diploma level engineers. 
The average growth ra te oE technical education 
between 1947-48 and 198 3-8 4 has been qui te impressive. The 
number of i n s t i t u t i o n s conducting degree level courses in 
engineering have increased by 12.2% over the e n t i r e period 
and outturn by 51.2%. Similarly for Polytechnics, the 
i n s t i t u t i o n s have increased by 24.8% and outturn by 
74.6% respect ively during the same period. 
Thus i t i s the middle level personnel or technicians 
who have increased more than the graduate engineers. 
The phenomenal increase in the technical education 
was made possible by concerted ef for t of the government. 
Acute shortages of engineering s k i l l s during the F i r s t Plan 
made i t cle^r that the success of plans depended on an 
adequate supply for engineering personnel. To make an 
overa l l assessment of th? required engineering s k i l l s , the 
Planning Commission set up the Engineering Personnel 
Committee in 1955. The committee in i t s report in 1956 
observed that while engineering education s t a r t ed no re o r 
l e s s at the same time in India as in Western Countries, l ike 
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U.K. and U.S. but progress in India was slow and r e s t r i c t e d . 
7. Government of India, Planning Commission, 
Report of the Engineering Personnel Committee 1956. 
New Delhi, 1957. 
The productivity of labour or investtnen-t In India is 
much lower than in countries like U.K. or Japan, The 
growth rate of our economy does not indicate that we have 
the third largest population of qualified scientist and 
engineers next only to U.S.A. and U.S.S.R. 
2. Objective, Data Sources^ Limitations and 
Plan of Study. 
(a) Objective of the Study : 
The present study is an attempt to examine if 
the technical education in India has served its main purpose, 
that of supplying required technical manpower for the 
economic development of the country during the period 
1961-84. 
The outturn figures of graduate engineers and diploma 
holders have been taken to indicate the supply position and 
the growth rate of industrial production to indicate the 
demand for those personnel. 
The technical training for industry is concerned with 
the following levels of skills: 
8 
(i) Semi-skilled .^ nd sk i l l ed workers 
(including 1st l ine Supervisors) 
( i i ) Technicians (diploma holders) ~ both 
Sup-ervisory and higher technicians or 
technologis t . 
( i i i ) Engineers (graduates) . 
(iv) Research and Design Engineers 
p 
(Post-graduates) . 
We have taken here for our study the Technicians 
(diploma holders) and Engineers (graduates) only. The 
diploma courses are conducted at i n s t i t u t i o n s cal led Poly-
technics . The duration of the course i s mostly three years 
a f t e r high school. The diploma courses are designed to t ra in 
technicians who will eventually occupy supervisory posi t ions 
l ike foreman-overseer e t c . in industry and other technical 
organisat ion. For the Sngineering courses the duration i s 
general ly four years with intermediate in Science or f ive 
years with the higher seoondaiy/pre-university as minimum 
qua l i f i ca t ions for admission. Ski l led workers are t ra ined 
at the indus t r i a l Training I n s t i t u t e . 
8. Government of India, Report of the Education 
Commission 196 4-65. "" " ^ 
(b) Nature and 3ource of _data : 
The data used here was obtained la rge ly from 
the I n s t i t u t e of Applied Manpower Research (lAMR) . Other 
sources of data include some Government of India Publ icat ions , 
The following i s l i s t of reports and other publicat ions used 
in the study. 
Government _qf India Publications 
(i) Survey Reports of F a c i l i t i e s of Technical 
Education, Northern, 3as t em, Western and 
Southern region, 
( i i ) Consolidated report e n t i t l e d 'Survey of 
Technical Education F a c i l i t i e s in India 
1970-75. Ministry of Education, New Delhi. 
( i i i ) Division for Technical Education, Ministry 
of Education and Culture. 
(iv) Technical Education in India Today, Ministry 
of Sc ien t i f i c Research and Cultural Affairs . 
(v) Engineers in India, Number and Distr ibut ion 
1955. Planning Commission, 1957. 
9. I owe a large part of the data from lAMR to 
Dr. R.G. Varshney's help and cooperation. 
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(vi) Technical and Vocat iona l Education in 
Ind ia 1979 and 1983, Min i s t ry of Education 
and Cul tu ra , 
(vi i ) Econorpic Surveys, Min i s t ry of F inance . 
Reports : 
(i) Report of the Engineer ing Personnel 
CotTimittee 1956. 
( i i ) Report of the Working Group on Technica l 
Educat ion. 
( i i i ) Report on the Smployinent Pa t t e rn of Engi-
neer ing Graduates and Diploma ho lde r , DGST, 
Min i s t ry of Labour Smployinent and Rehabi-
l i a t i o n . 
lAMR P u b l i c a t i o n s : 
(1) Stock of High Level Manpower, Engineer ing 
Graduates and Diploma h o l d e r s , New Delhi 1979, 
( i i ) Stock t ak ing of Engineering Personnel 1963. 
( i i i ) Pact Book on Manpower. 
11 
The data i s completely of secondary nature . The 
outturn figures of degree holder enginears provided by the 
Ministry of Education in consolidatsd survey Report of 
F a c i l i t i e s of Technical Education has been used a f te r 
excluding the outturn of non-engineering degree courses 
such as Pharmacy. They have also been adjusted for compa-
r a b i l i t y and completeness. The outturn f igures of the 
diploma holder engineers provided by Survey Reports of 
f a c i l i t i e s of Technical education. Ministry of Education 
have been used a f te r excluding outturn of non-technical 
diploma courses such as Pharmacy, Secre ta r ia l P rac t i ce . They 
have also been adjusted for making them complete and 
comparable, 
(c) Limitations of Study : 
Since data used here has been obtained from 
secondary sources, i t should be taken with a l l i t s shor t -
comings. Besides t h i s in the study we assume that t o t a l 
annual outturn r e f l ec t s the supply posit ion of degree and 
diploma engineers in any given year, though supply s t r i c t l y 
speaking should also include engineering personnel who passed 
in previous years. In other words we take the supply of 
engineering personnel as a flow var iab le and not as a stock 
one. 
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(d) Plan.qf_3tudY : 
Our study begins (Chapter II) with survey 
of relevant l i t e r a t u r e . I t deals ' mainly with the 
avai lable l i t e r a t u r e on human c a p i t a l . Most of the 
s tudies have been done for the U.S. economy and s imi lar 
s tudies do not seem to have been conducted for the Indian 
economy. 
In chapter I I I we present analysis of the supply 
and demand sides of the problem with a view to examine if 
the engineering i n s t i t u t i o n s have succeeded in providing 
the necessary technical personnel for the development of 
the country. Chapter IV consis ts of summary and conclu-
sion of our study. 
3 Con eluding ^Observations 
The key to any development e f for t i s the formation 
of human c a p i t a l . This human cap i t a l consist amongst 
other things, of investment in education. The investment 
in technical knowledge of labour force i s e s sen t i a l for 
economic growth of the country. Soon af te r independence 
India real ized that for rapid economic development we would 
require a pool of s c i e n t i s t s and technical personnel 
13 
especially engineers. Thus there was rapid expansion in 
technical education facilities in the country with the 
result that today we are in a position to undertake advanced 
and sophisticated jobs in engineering design, fabrication 
etc. including that of the satellites. 
Chapter I I 
Human Capi ta l and Economic Development 
This chap te r concerns i t s e l f mainly with a survey 
of a v a i l a b l e l i t e r a t u r e on educat ion and i t s importance 
in economic development. The ro l e of human c a p i t a l in 
economic development of the c o u n t r i e s can ha rd ly be empha-
s i z e d . Human c a p i t a l formation c o n s i s t s of investment 
made In man e i t h e r through educa t ion , h e a l t h and 
n u t r i t i o n o r through o n - t h e - j o b t r a i n i n g . Attempt has 
been made in s ec t ion one to deal with t h e o r e t i c a l as well 
as empirifcal s t u d i e s on educat ion and economic development. 
Sect ion two o f f e r s some concluding remarks. 
Gary Becker, T.W. Schul tz and Jacob Mincer have done 
s i g n i f i c a n t r esea rch on the importance of educat ion as a 
source and measure of human c a p i t a l . 
1. Human Capi ta l and Development 
(a) Some T h e o r e t i c a l I s s u e s : 
Economic development i s taken mainly as t h e 
1. Bevars D. Mabry; " In t roduc t ion t o the Qual i ty of 
Labour and Human C a p i t a l " , in Economics of Manpower 
and the Labour Market. In t e x t Educa t iona l , New York 
1973, p . 168. 
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investment of p resen t resources f o r i nc reased f u t u r e 
product ion o r i t i s the investment of savings f o r growth. 
A c o u n t r y ' s development e f f o r t i s u s u a l l y measured 'by 
the volume of i t s inves tment . I t i s cons idered t h a t more 
investment would e v e n t u a l l y lead to r ap id economic deve lop-
ment. But i t i s very important t o deteirmine t h e a reas 
where investment has been made. 
Recent r esea rches have revealed t h a t i n c r e a s e s in 
ou tput over long per iods are more due t o non-phys ica l 
f a c t o r s descr ibed as i n c r e a s e s in p r o d u c t i v i t y of t he 
phys i ca l f a c t o r s than to i n c r e a s e s in phys ica l i n p u t s such 
2 
as labour, capital and natural resources. In the 
underdeveloped countries the capital coming from outside 
in mainly utilised for formation of physical capital — 
structures, equipment and inventories. It is generally 
not available for investment in man. Hence human capabili-
ties in general tend not to keep ahead of physical capital 
3 
and they becom.e l i m i t i n g f a c t o r s in economic growth. 
The r a t e of modernisat ion of a country i s a s s o c i a t e d 
2 , H.W, Singer ; "Education and Economic Development", 
in I n t e r n a t i o n a l Development, Growth and Change. McGraw 
Hi l l Book Company, New York7 Toranto London, 1964, p .68 , 
3 . T.W, Schu l t z ; Investment in Human C a p i t a l " . American 
Sconomic Review March 1961. 
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with i t s stock ^nd n t 2 o£ accumulation of human c a p i t a l . 
Human capi ta l defines people as a cap i ta l asset which 
yields a stream of economic benef i ts over t h e i r working 
l i f e . Expenditure on education and heal th can therefore 
be regarded as investment because t h i s improves the qual i ty 
of human beings, increases t he i r adap tab i l i ty to the changing 
requirements of the economy, and in many cases lengthens 
t h e i r working l i v e s . All these resu l t in g rea te r produc-
t i v i t y and lead to grea ter production. As such human 
4 
cap i t a l i s l ike material c a p i t a l . 
Human Capital Formation is the process of acquiring 
and increasing the number of persons who have s k i l l s , 
education and experience c r i t i c a l for economic and p o l i t i c a l 
development. 
Investment in human capi ta l may be of various forms. 
As Professor Schultz suggests a typica l l i s t would be — 
(i) Health f a c i l i t i e s and serv ices , broadly conceived to 
4. A.N, Agarwal, "Capital Formation and Savings'*, in 
Indian Sconomy Problems of Development and Plannings. 
Wiley Eastern Ltd.',"New DelhiT 1987, ~pr231, 
5 . Frederick Harbison, "The Need for Developing Human 
Resources", in Sconomic^DeyelepTient; Challenge and 
Promise, edited by Stephen Spiegelglas and Charles 
J . Welsh. Pr in t ice Hall INC. U,S, 1970, p. 116 
6. Gerald Meir; Investment in Human Capital — Note" in 
Leading Issues in 3conomic_Deyelopment. Third ed i t ion , 
New'YorkT Oxf ord~Univer3ity"Press,~"l976, p. 520. 
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inc lude a l l expend i tu res t h a t a f f e c t t h e l i f e 
expectancy, s t r e n g t h and stamina and the v igour 
and v i t a l i t y of people . 
( i i ) On the jon t r a i n i n g inc lud ing o ld s t y l e a p p r e n t i c e -
s h i p organized by firrris, 
( i i i ) Formally organized educat ion a t the e lementary , 
secondary and h igher l e v e l s , 
(iv) Study programmes for a d u l t s t h a t a r e not o rganized 
by f i rms , inc lud ing extens ion programs no t ab ly in 
a g r i c u l t u r e . 
(v) Migration of i n d i v i d u a l s and f a m i l i e s to ad jus t t o 
changing j ob . 
We a re concerned here with on ly two types of i n v e s t -
ment in human c a p i t a l . F i r s t l y through educa t ion , t h a t 
i nc ludes genera l and t e c h n i c a l educat ion and secondly h e a l t h 
which inc ludes h e a l t h care s e r v i c e s , medical educa t ion , 
family wel fa re , n u t r i t i o n . These two improve the q u a l i t y 
of human c a p i t a l . 
Education improves the l eve l of unde r s t and ing , i t 
a l so adds to the capac i ty of human s tock t o produce more. 
Expendi ture on i tems of h e a l t h c a r e , i n c r e a s e s t h e p h y s i c a l 
18 
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and rr.ental efficiency of the people. 
Expenditure on health and nu t r i t i on conventionally 
has been c lass i f i ed as consumption and thus f a i l ed to show 
up as factors affecting national growth. But s tudies shoT*/ 
tha t increases in nat ional output have been large compared 
with increases of land, man hours, and physical reprodu-
c ib le capi ta l and that investment in human cap i ta l i s 
q 
probably the major explanation for this difference. 
The large nutrition benefit for developing countries 
is the reduction in productivity losses caused by the 
debility of a substantial portion of the labour force. Due 
to better nutrition, the working life lengthens and this 
reduces the countries' dependency ratio — the proportion 
of those in the population who produce -no income to those 
who work. In 1960 for every 100 persons of working age in 
a typical developing country, there were an estimated 76 
dependents compared to only 59 in a typical industrialized 
country. Lower dependency ratio means increase in per 
9 
capi ta income and po ten t i a l ly per capi ta savings. 
7. A.N. Agarwal, 2E:._cit. p. 23 3. 
8. Allan Berg, "Nutrit ion Factor", Brooking I n s t i t u t i o n s 
in Leading Issues in Economic Developcnent edi ted by 
Gerald Meir. Third edItlonT Oxford Universi ty Press, 
New York, 1976, p. 503. 
9. Allen Berg, ibid . p.504. 
19 
The less developed countries bel ieve tha t t h e i r 
development depends on arrount of physical c a p i t a l . But 
a b i l i t y to use capi ta l e f fec t ive ly depends on na tura l and 
human resources, Harbison has apt ly pointed out t h a t the 
qua l i ty of human iresources i s very important because i t 
affects the cap i t a l absorptive capacity of the country and 
education i s mainly tha t iirportant fac to r t h a t determines 
the qual i ty of human resources. In h i s view the 
developing countries suffer from two bas ic problems — 
shortage of persons with c r i t i c a l s k i l l s in the modem 
sectors and surplus labour in both modem and t r a d i t i o n a l 
s ec to r s . The shortages faced are mainly of highly educated 
professionals l i ke s c i e n t i s t s , agronomists, engineers and 
doctors . Then there i s also shortage of technic ians , nurses 
and technical supervisors . 
According to Johnson the experience of past years 
shows tha t emphasis on investment in material cap i t a l in the 
methodology of economic planning was a mistake and that 
economic development depends v i t a l l y and la rge ly on creation 
of labour force both equipped with necessary s k i l l s for 
modem indus t r i a l production and ready to accept and promote 
10. Frederick Harbison, op. c i t . p. 126 
11. Frederick Harbison, op_. c i t . p . 115 
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12 
economic and technical change. 
Education i s t rea ted both as an investment a c t i v i t y 
and as a consumption a c t i v i t y . In Professor Schultz*s 
view education i s consumption a c t i v i t y giving sa t i s fac t ion 
to person at time he obtains i t . But i t i s also investment 
a c t i v i t y undertaken for the purpose of acquiring capab i l i -
t i e s that render future sa t i s fac t ions or that enhance future 
earnings of the person as a productive agent. I t i s t r ea ted 
as investment and i t s consequences as form of c a p i t a l . 
Education becomes part of person so i t i s ca l led human cap i ta l , 
Education t r ea ted as investment on the hypothesis tha t impor-
t a n t increases in nat ional incorrP are a consequence of 
13 addit ions to the stock of t h i s form of c a p i t a l , 
Schultz firmly believed tha t inclusion of human cap i ta l 
formation in the resource base explains why nat ional income 
has had a tendency to increase more rapidly thafl the recorded 
base, and why the r a t i o of capi ta l to income has had a 
tendency to decl ine . To indicate the s ignif icance of labour 
12, H,W, Johnson; "Towards a Generalized Capital 
Accumulation Approach to Economic Development", 
in Economics o£ Education v o l , I , Selected Readings, 
edi ted by M. Blaugh. Penguin Bokks, 1968, p, 34. 
13, T,W. Schultz/ "Cost of Capital Formation by 
Education", in Investment in Human Capital} 
The Role of Education and Research. Free Press, 
New York 1971, p, 78. 
2 1 
force embodied with subs tan t ia l amounts of human cap i ta l 
Schultz poses the question: how productive a country l ike 
India would be if i t i s endowed with physical stock of U.S. 
while no change occurs in i t s supply of s k i l l s and educated 
14 labour force. 
(b) Some Empirical Facts t 
Schultz advocates tha t i t i s the growth in human' 
cap i t a l which explains the discrepancy in the U.S. growth 
ra tes between nat ional output and tangible c a p i t a l . The 
ra tes between year 1919 and 1957 were 3,1% and 1.8%. Also 
the discrepancy between growth ra tes of output and tangible 
cap i ta l input i s widening and t h i s widening i s not due to 
increasing growth ra tes of other physical inputs . Rather the 
l a t t e r have declined from 2.2% to 0.8%. 
According to Schultz investment in human cap i ta l 
accounts for most of the impressive r i se in the rea l earnings 
per worker. He and others have argued that Increases in 
the quanti ty of material capi ta l and in the nuntoers of the 
working population do not account for the whole of the 
economic growth in the U.S. in recent decades as measured by 
14. Bevars D. Marby, op. c i t . p . 166 
15. Ibid pp. 186-87 
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r e a l income. ?rom s t u d i e s of the n a t i o n a l Bureau of 
Economic Research f o r the same pe r iod , Schu l tz has shown 
t h a t between 1919 and 19 57 in the U.S . with add i t i on of 
only 1% in the t o t n l i npu t s of t a n g i b l e c a p i t a l and in 
man hours per annum, r ea l income inc rea sed a t the r a t e of 
about 3% per yea r . He found the d i f f e r ence between 
measured i n p u t s and measured ou tpu t in La t in America t o be 
s u b s t a n t i a l , though l e s s than in the U.S . Working on 
r e sea rch conducted by Personnel of the Economic Comnission 
f o r La t in America, Schul tz found f o r 1945 to 1955 an 
Inc r ea se in economic growth of 4.88% pe r yea r as 
compared with an i n c r e a s e in i n p u t s , i nc lud ing land of 
3,12% per yea r . Presumably t h i s d i f f e rence between U.S . 
and Lat in America i s accounted f o r in p a r t by s u b s t a n t i a l 
d i f f e r e n c e s in the s tock of human c a p i t a l in the two 
16 
r e g i o n s . 
The importance of a background of l i t e r a c y and 
know-how in economic development i s well i l l u s t r a t e d by the 
speed with which Western Surope recovered wi th Marshall 
Plan a i d . J apan ' s rap id post war recovery and p resen t 
s t r e n g t h must be due in l a r g e measure t o making e f f e c t i v e 
16. W.J. Waines, "The Role of Education in Economic 
Development", in Economic Develoianent, Challenge and 
Promise, e d i t e d by Stephen Sp i ege lg l a s and Char les J , 
Welsh. P r i n t i c e Hall INC, New J e r s e y , 1970, p . 125 
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use of cap i ta l with human resources of great s t rength, 
because i t had l imited natural resources. I s r a e l , toO/ 
i s a s t r ik ing modem example of rapid development. In the 
8 year period between 1950 to 1958 aggregate gross nat ional 
product increased at an annual r a t e of 10% and gross 
nat ional product per capi ta grew at an average ra te of S% 
per year. Even a superf ic ia l comparison of the rate of 
growth in I s rae l and other Middle East countr ies which 
have s imilar f inancia l resources and are s imi lar ly or b e t t e r 
endowed with natural resources suggests tha t i t was the 
qua l i ty of I s r a e l ' s human resources tha t made rapid growth 
poss ib le . I t was receptive to education and to new tech-
17 
niques and s k i l l s and highly adaptable to new s i tua t ions . 
Researches indicate tha t the increase in the 
education and t ra in ing of workers and the advance of know-
ledge generally together with economies of scale account 
for a large part of the growth otherwise unexplained. In 
one of h i s other estimates Schultz has revealed tha t in the 
U.S. between 1929 and 1957, at l e a s t 2134 of the increase 
in nat ional income was the contribution of education-of the 
labour force. The real income of the U.S. rose by $ 152 
b i l l i o n , of which addit ional education of the labour force 
17, W.J, Waines, op, c i t . p, 127 
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c o n t r i b u t e d about $ 32 bil l ion.-^® 
Denison has used a d i f f e r e n t approach t o f i n d the 
c o n t r i b u t i o n of educat ion to growth f o r the same pe r iod , 
1929-1957. During t h i s per iod t h e amount of educat ion 
t h e average worker had rece ived was i n c r e a s i n g almost 2% 
a yea r and t h i s was r a i s i n g q u a l i t y of l abour by 0.97% a 
yea r and c o n t r i b u t i n g 0.67% t o t h e growth r a t e of n a t i o n a l 
income. I t was source of 23% of t h e growth of t o t a l 
r e a l n a t i o n a l income and 42% of t h e growth of r e a l n a t i o n a l 
19 income pe r person employed. 
In I nd i a human c a p i t a l has been accorded unimpor tant 
s t a t u s . This i s brought out v i v i d l y when comparison i s 
made wi th t h e advanced c o u n t r i e s . While I n d i a devoted 
g e n e r a l l y f i v e t o s i x pe rcen t of i t s n a t i o n a l income t o 
educat ion t h e U.S.A. eammarked about 13% of i t s GNP 
(1958) . During the i n i t i a l s t age of development in U.S . 
t h e investment in educat ion inc reased nuch more r a p i d l y 
than in the formation of phys ica l c a p i t a l , b u t in I n d i a 
t h e oppos i t e has been the case , wi th t h e r a t e of gix)wth of 
18, W.J. Waines, op. c i t . p . 126 
19. Sdward P . Denison; "Educat ion: Economic Growth and 
Gaps in Informat ion" , Committee f o r Economic Deve-
lopment. Journa l of P o l i t i c a l Economy. Vol . L XX, 
Supplement, October 1962 No. 5 P a r t 2 pp . 124-128 
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physical cap i ta l being consis tent ly much higher than tha t 
of human c a p i t a l . 
2 . Concluding Observations 
Although the objective of adding to the stock of 
physical cap i ta l has dominated investment discussions, i t 
has now become evident tha t a high p r i o r i t y must also be 
assigned to investment in human c a p i t a l . Many s tudies of 
economic growth in advanced countries confirm the Importance 
of non-material investments. These s t a t i s t i c a l i n v e s t i -
gat ions indicate tha t output has increased at a higher 
ra te than can be explained by an increase in only the Inputs 
of labour and physical c a p i t a l . The "res idual" difference 
between the ra te of increase in output and the r a t e of 
increase in physical capi ta l and labour encompasses many 
"unidentif ied" fac to rs , but a prominent element i s the 
Improvement in the qual i ty of inputs . Although some of 
t h i s progress may be incorporated in physical c a p i t a l , the 
improvements in intangible human q u a l i t i e s are more 
21 s ign i f i can t . 
In the advanced countries l i ke U.S. and Japan, high 
20. A.N. Agarwal, op. c i t . p . 233 
21 . Meir, op. c i t . p . 519 
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p r i o r i t y was given to investment in hutrian beings and they 
have been a major source of t h e i r development, but i t i s 
sad to note that in l ess developed countr ies no such 
thought was given and they made neg l ig ib le investment in 
human fac to r . As a resu l t we find tha t in these countr ies 
there i s low labour efficiency and l imited spec i a l i za t ions . 
In the past decade India made e f for t s to improve the qual i ty 
of i t s human capi ta l and now we observe tha t i t has made 
considerable progress. Assimilation and diffusion of 
new ideas are essen t ia l to remove economic baclcwardness and 
pave the way for economic development. 
Chapter III 
Supply and Demand of Technical Manpower 
Economic development is often taken as synonymous 
with the development of the industrial sectors. Other 
sectors are taken to lend a supporting hand to it. The 
growth of industrial sectors requires trained technical 
personnel and these are provided by various technical insti-
tutions. Engineers are one such category of technical 
personnel that are so essential for the industiral develop-
ment. In this chapter we have tried to analyse their 
position with respect to industrial growth rate in a bid to 
assess the adequacy of the source of their supply. Section 
one here concerns with the supply of technical manpower, 
section two with the demand for technical manpower and 
section three consists of the concluding remarks. 
The constraints of physical resources is not the only 
limiting factor for economic growth. Science and technology 
could be usefully exploited to make up for their insuffi-
cienly technological innovation or by introduction of new 
inputs. The responsibility for using science and technology 
for economic growth lies with the scientific and technical 
manpower. A number of studies in the U.S.A. and West 
European countries have shown that the total output index 
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of an economy i s d i r ec t ly re la ted to the nunber of qua l i -
f ied s c i e n t i s t s and engineers in the labour force, and 
t h a t the growth ra te depends on the qual i ty and competence 
of technical manpower. 
In India the nurrber of qual i f ied s c i e n t i s t s and 
engineers has increased by an average ra te of more than 
20% per year for the past twenty years , but the growth 
ra te of the economy has been much below t h i s r a t e . India 
today has t h i r d l a rges t population of qual i f ied s c i e n t i s t s 
and engineers next only to the U.S.A. and the U.S.S.R, 
Por every 1,000 persons there was one graduate s c i e n t i s t 
or engineer in India in 1971, This compares well with the 
numbers in the U.K., Japan or in West European count r ies . 
But the product or per uni t of investment in India i s much 
2 lower them in these countr ies . 
Here we have concerned ourselves only with the 
engineering personnel, both at degree and diploma level in 
the formal system of education. 
As we have mentioned in the introduct ion, India made 
1. P.R. Sengupta, "Ut i l i sa t ion of Sc i en t i f i c and Technical 
Manpower for Economic Growth", in Manpower Journal 
vo l . XIII No.l, April-June 1977, lAMR, New Delhi 
pp. 41-42. 
2. F.R. Sengupta op. cit» p . 42 
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good f i n a n c i a l i n v e s t r r e n t f o r t h e i n c r e a s e * i n t e c h n i c a l 
e d u c a t i o n f a c i l i t i e s . As a r e s u l t t h e r e was c o n s i d e r a b l e 
e x p a n s i o n b o t h i n t h e nurrber of i n s t i t u t i o n i m p a r t i n g 
d e g r e e s and d ip loma in e n g i n e e r i n g and i n t h e annua l o u t t u r n 
of d e g r e e and d ip loma l e v e l e n g i n e e r s . In 1947-48/ t h e 
number of i n s t i t u t i o n s f o r d e g r e e l e v e l e d u c a t i o n was 
o n l y 3 8 , T h i s i n c r e a s e d t o 102 i n 1960-61 and t o 205 i n 
1 9 8 3 - 8 4 . S i m i l a r l y t h e P o l y t e c h n i c i n t h e c o u n t r y i n c r e a s e d 
from 53 i n 1947-48 t o 195 i n 1960-61 and 526 i n 1983-84 , 
The annua l o u t t u r n h a s a l s o r e g i s t e r e d a phenomenal i n c r e a s e 
( s e e t a b l e 1,1 in i n t r o d u c t i o n ) , 
1 , SUPPLY OF TECHNICAL MANPOWER 
We s h a l l d i s c u s s t h e supp ly p o s i t i o n of d e g r e e h o l d e r 
and d ip loma h o l d e r e n g i n e e r s s e p a r a t e l y . 
(a) Supply of Degree h o l d e r E n g i n e e r s : 
The f i g u r e of t h e o u t t u r n of g r a d u a t e e n g i n e e r s 
i n t h e fo rma l sys tem of t e c h n i c a l e d u c a t i o n i n I n d i a p r o v i d e 
u s w i t h t h e i r supp ly p o s i t i o n . The f o l l o w i n g t a b l e g i v e s 
a b r a n c h w i s e b r e a k up of t h e o u t t u r n of e n g i n e e r s from 
1961-62 t o 1983-84 . 
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Table 3.1 
Degree holder Engineers of Formal System of 
Education in India: Selected Years 
s. 
N o . 
1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
1 0 . 
S p e c i a l i t y 
C i v i l 
M e c h a n i c a l 
E l e c t r i c a l 
C h e m i c a l 
M e t t a l u r g i c a l 
T e x t i l e 
A r c h i t e c t u r e 
Min ing 
E l e c t r o n i c s St 
Telecomm. 
O t h e r s 
TOTAL 
1 9 6 1 - 6 2 
2232 
1829 
1301 
300 
3 1 1 
185 
150 
63 
179 
343 
6893 
1 9 6 6 - 6 7 
2957 
4047 
3033 
742 
407 
167 
345 
247 
352 
581 
12878 
Y E A 
1 9 7 1 - 7 2 
3 1 4 1 
5864 
4436 
1388 
756 
310 
403 
137 
8 7 8 
8 8 5 
18198 
R S 
1 9 7 6 - 7 7 
4405 
4660 
2912 
1177 
446 
349 
502 
88 
1165 
850 
16554 
1 9 8 1 - 8 2 
5352 
5639 
4 0 2 9 
1322 
486 
3 8 4 
453 
154 
1579 
1148 
2 0 5 4 6 
1 9 8 3 - 8 4 
6297 
6117 
4305 
1312 
560 
3 8 1 
608 
208 
1775 
1503 
2 3 0 6 6 
Source : Computed from table A.I in the Appendix. 
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The foregoing table shows some in te res t ing f ea tu res . 
If we consider the supply of graduate engineers in absolute 
terms, then we find tha t the maximum increase in outturn 
has been during the period 1961-62 to 1966-67. The t o t a l 
outturn was 6893 in 1961-62 and 12878 in 1966-67. 
There has thus been an increase of 87 percent during t h i s 
per iod. This was a s igni f icant increase . .Another notable 
feature was tha t the annual outturn f e l l to 16554 in 
1976-77, from 18198 in 1971-72, a decline of 9 percent 
for the period. Thereafter there was a modest r i s e over 
the r e s t of the period. 
When we take the brealcup of graduate engineers by 
spec ia l i ty then we note that in India c i v i l and mechanical 
engineers cons t i tu te the bulk of the t o t a l nuntoer of engi-
neering graduate for the period under review. Their 
outturn has continuously increased through the years . This 
could be one possible reason why we have been able to 
construct various multipurpose projec ts for power generation, 
i r r i g a t i o n ahd flood control and indus t r i a l complexes l i k e 
Steel P lan t s . The other three branches where outturn was 
low were Text i le , Architecture, Mining and Electronics and 
Telecomrrunication. 
The increase in outturn of Chemical engineera:was-perhaps 
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most impressive. There was more than 100 percent increase 
between 1961-62 and 1966-67. The annual outturn rose from 
300 in 1961-62 to 742 in 1966-67. The increase in 
Text i le engineering was modest. The annual outturn in 
Mining Engineering was very f luc tua t ing . Prom an annual 
outturn of 63 in 1961-62 i t rose to 247 in 1966-67, but 
thereaf te r f e l l to 137 in 1971-72 and fur ther slumped to 
88 in 1976-77. 
The following tab le shows the r a t e s of growth of the 
outturn of the degree holder engineers for selected years . 
Table 3.2 
Growth in Degree holder Engineers of Formal System 
of Technical Education In India: Selected Years 
YEAR 
1961-62 
1966-67 
1971-72 
1976-77 
1981-82 
1983-84 
Degree Level 
Outturn 
No 
6893 
12878 
18198 
16554 
20546 
23066 
Average growth r a t e between 
1961-62 and 1983-84 
Average Annual Growth r a t e 
17.36 
8.26 
- 1.80 
4.82 
6.13 
10.66 
Source : Computed from table 3,1 
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The annual growth ra te of the outturn of degree 
holder engineers has been very f luc tua t ing . During the 
ear ly iseventies there was considerable decline in the 
growth ra te as compared to e a r l i e r period; a f te r 1975-76 
i t again rose but never reached the previous high r a t e s . 
(See Table A.3 in the S t a t i s t i c a l Appendix for deta i ls ) . 
As the foregoing table reveals the average growth 
ra te between 1961-62 and 1966-67 was as high as 17.36%, 
the rea f t e r i t f e l l and during the period 1971-72 to 
1976-77 i t actual ly declined by 1.8%. I t than slowly 
pickedup for the res t of the period. The overal l average 
growth ra te between 1961-62 and 1983-84 has been 10.66% 
which i s qui te s ign i f i can t . 
(b) Supply of Diploma holder Engineers : 
Again the branch-wise break up of diploma 
holders given the following tab le provide us with some 
in t e r e s t i ng f ea tu res . 
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Table 3 . 3 
Diploma holdier Engineers of Formal System of 
Education in India: Se lected Years 
s. 
No. 
1 . 
2 . 
3 . 
4 . 
5 . 
6 . 
7 . 
8 . 
9 . 
10 . 
S p e c i a l i t y 
C i v i l 
Mechanical 
E l e c t r i c a l 
Chemical 
M e t t a l u r g i c a l 
T e x t i l e 
A r c h i t e c t u r e 
Mining 
E l e c t r o n i c s & 
Telecomm. 
Others 
TOTAL 
1961-62 
4857 
2375 
2091 
-
10 
296 
6 
204 
93 
417 
10349 
1966-67 
6352 
8611 
5682 
56 
22 
289 
11 
210 
113 
835 
22181 
Y E A R 
1971-72 
3163 
5827 
4277 
147 
98 
359 
46 
74 
411 
761 
15163 
S 
1976-77 
8582 
7625 
5700 
171 
157 
536 
125 
196 
929 
1320 
25341 
1981-82 
12828 
10273 
8112 
273 
158 
748 
224 
430 
1469 
1821 
36336 
1983-84 
14111 
11137 
8107 
337 
190 
1035 
317 
458 
1850 
2508 
40050 
, , 1 
Source : Computed from Table A,2 in t h e Appendix, 
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The annual outturn of Diploma holder engineers 
also show more or l e s s the same fea tures , as tha t of 
graduate engineers. The annual outturn increased fix>m 
10349 in 1961-62 to 22181 in 1966-67 — an increase of 
about 114% over the f ive year period. But then i t 
declined to 15163 in 1971-7 2 a f a l l of 31.6%. There-
af te r i t increased continuously though not at decreasing 
r a t e . 
Compared to other branches the outturn of diploma 
holder engineers in Mettalurgical engineering has been 
ra ther slow. Their annual outturn was only 10 in 
1961-62, which increased to 22 in 1966-67 and fur ther 
to 98 in 1971-72. Another branch tha t had a low outturn 
was Archi tecture. The outturn of diploma holders in 
mining engineering was fa r rrore than those of graduate 
engineers and except for 1971-72 when i t f e l l to 74, 
there has been a continuous increase and the f igure stood 
at 458 in 1983-84, as compared to 204 in 1961-62, 
The following table shows the ra t e of growth of 
the outturn of the diploma holder engineers for selected 
years . 
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Table 3.4 
Growth In Diploma ho lde r Engineers of Porrnal System 
of Technical Education In I n d i a ; Se l ec t ed Years 
YEAR 
Diploma L e v e l 
Outturn 
No Average aanual growth r a t e 
1961-62 
1966-67 
1971-72 
1976-77 
1981-82 
1983-84 
1 10349 
j 22181 
1 15163 
1 25341 
{ 36336 
i 40050 
Average growth r a t e between 
1961-62 and 1983-84 
2 2 . 
6 
13 
8 
2 
. 86 
.32 
. 4 2 
.67 
• 0 4 
13.04 
Source : Computed from Table 3 . 3 . 
The annual growth r a t e of diploma ho lde r eng inee r s 
has a l so shown f l u c t u a t i n g t r e n d . Between 1960-61 and 
1961-62, the growth r a t e was as high as 29.86%, b u t 
between 1966-67 and 1967-68 i t f e l l t o 0.37% ( see 
Table A.3 in the s t a t i s t i c a l Appendix f o r d e t a i l s ! 
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As shown by t h e above t a b l e 3 . 4 , t h e a v e r a g e 
a n n u a l g rowth r a t s of d ip loma h o l d e r e n g i n e e r s d u r i n g t h e 
1961-62 t o 1966-67 was 22.86% b u t d e c l i n e d by 6.32% 
be tween 1966-67 and 1971 -72 . The o v e r a l l a v e r a g e g rowth 
r a t e of 13.04% f o r t h e p a s t t w e n t y - t w o y e a r s , i e . 1961-62 
t o 1983-84 h a s been more than t h a t of t h e g r a d u a t e 
e n g i n e e r s . 
2 . DEMAND OF TECHNICAL MANPOWER 
The s t a t i s t i c s of demand f o r t e c h n i c a l manpower can 
b e o b t a i n e d among o t h e r s by t h e f o l l o w i n g two methods : 
(a) The actual anount of recruitment of engineers 
at various leve ls by both the pr iva te and 
public sector concerns. 
(b) The number of vacancies advertised by di f ferent 
concerns. 
In a l l likelihood the two, although not i den t i ca l , 
move in the same d i rec t ion . Unfortunately f igures are not 
avai lable on a comprehensive bas i s in e i t h e r of the two 
ca tegor ies . We have therefore done the next bes t thing 
by taking the ra te of growth of i ndus t r i a l production as re-
presenting the demand for those personnel. 
The i n d u s t r i a l programme was e x p e c t e d t o s t r e n g t h e n 
t h e i n d u s t r i a l b a s e and make a s i g n i f i c a n t advance t o w a r d s 
t h e c r e a t i o n of a modem s e l f - r e l i a n t i n d u s t r i a l s t r u c t u r e . 
The d e c l i n e in g rwoth r a t e s of i n d u s t r i a l p r o d u c t i o n even 
when i n v e s t m e n t s i n c r e a s e d was a t t r i b u t e d t o s h o r t a g e of raw 
m a t e r i a l s and p o o r a g r i c u l t u r a l b a s e . But even now when 
o u r a g r i c u l t u r a l p r o d u c t i o n h a s p i c k e d u p c o n s i d e r a b l y and 
i n d u s t r i a l s e c t o r h a s been g i v e n more impetus* t h e g r o w t h 
r a t e f a l l s s h o r t of t h e t a r g e t t h a t i t s h o u l d have a c h i e v e d . 
The a v e r a g e g rowth r a t e of 5% i s w e l l be low t h e r e q u i r e d 
r a t e of 8% - 10°-^  p e r annum. 
R a t e s 
G r a d u a t e 
YEAR 
1960-61 
1961-62 
[ 1963-64 
1966-67 
1971-72 
1973-74 
1976-77 
1979-80 
1981-82 
1983-84 
T a b l e 3 .5 
of Growth in t h e Demand f o r and Supply of 
and Diploma h o l d e r E n g i n e e r s : S e l e c t e d Y e a r s 
1 
DEMAND 1 SUPPLY 
I n d . P r o d . I Degree h o l d e r s 
1 1 
1 6.6 23 .02 
1 9 j 8.27 
1 0.3 
3 .3 
- 0 . 2 
9 . 6 
- 1.7 
9 . 3 
6 .7 
2 7 . 3 9 
- 1.46 
- 6 .85 
8 . 1 4 
- 0 . 1 0 
3 .09 
5 .53 
Diploma h o l d e r s 
, 
2 9 . 8 6 
7 . 4 0 
25 .86 
- 4 . 9 3 
5 .99 
13.90 
4 .75 
3 .88 
- 0 . 17 
• n . . I 
Source : Computed from T a b l e A,5 in t h e Appendix. 
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The above table reveals tha t the growth ra te of 
i n d u s t r i a l production has varied from a high of S% in 
1963-64 over 1962-63 to a low of 0.2?4 in 1973-74 over 
the previous year . For the past twenty-two years* the 
growth ra te of indus t r i a l production has always been 
f luc tua t ing . 
The percentage increase or decrease in any given 
year has been computed over the previous year and we have 
taken 1960-61 as our base and assume tha t in t h i s year 
the demand for and supply of graduate and diploma holder 
engineers are in equil ibrium. 
Matching the demand with supply, we find tha t the 
supply for graduate engineers and diploma holder engineers 
from our i n s t i t u t i o n s had exceeded the demand for these 
personnel in the two years 1961-62 and 1966-67, In other 
words there was over-production of graduate and diploma 
level engineers in our economy. 
With 1960-61 as base year we observe tha t in 1961-62 
the supply of graduate engineers increased by 23,02% and 
tha t of diploma level engineers by 29,86%, although the 
demand had increased by only 6.6% during the same period. 
This was the period when emphasis was placed on increasing 
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the outturn of th'Bse personnel and the pace of economic 
developrretit has not sufCiciently picked up. The three 
branches of engineering that had rraximum outturn were 
Civi l , Mechanical and S l e c t r i c a l . The other branches 
that had low outturn were Electronics , Text i le , Architec-
ture e t c . 
In 1966-67, the economy went through a period of 
recession so that the annual growth ra te of i ndus t r i a l 
production increased by only 0.3'4 over the previous year, 
re f lec t ing a low deir-and for engineering f>ersonnel. 
However there was phenomenal r i s e in supply of 
diploma and degree level engineers, tha t increased by 
25.68^'; and 27.39^4 in 1966-67 over the year 1965-66 
respect ive ly . 
After 1966-67, the supply of graduate engineers was 
never steady. I t had declined by 1.46% in 1971-7 2 and 
again by O.r^ in 1979-80. In case of diploma level 
engineers t h e i r growth ra te also declined by 4.93Pibut i t 
had increased by 4.75='i in 1979-80. However in 1971-72 
the indus t r i a l production increased by a modest ra te of 3.3% 
over previous year, but declined by - 1.7% in 1979-80 
over the year 1978-79. Thus in 1971-72, the supply of both 
level engineers had fal len short of demand. 
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The supply of graduate engineers has In most 
period fal len short of t h e i r demand. The growth r a t e 
f igure for the years 1963-64, 1971-72, 1976-77, 1979-80, 
1981-82 and 1983-84 indicate tha t the supply was l e s s 
than the derrand for degree holder engineers . But t h i s 
was not the case with diploma level engineers. Their 
supply was l e s s only in the years 1963-64, 1971-72, 1981-82 
and 1983-84. 
Between 1975-7 6 and 1976-77 the demand for graduate 
engineers increased at the ra te of 9.6%, but the supply 
increased by 8.14% for t h i s same period, not very much 
below the t a r g e t . I t i s very in t e res t ing to note tha t in 
the year 1981-82, the demand increased at a high r a t e of 
9.3% but for t h i s same period the supply increased at a 
very slow ra te of 3.09% over the year 1980-81. 
The supply of diploma level engineers has generally 
been more than t h e i r demand. The increase in demand for 
the diploma level engineers was 9.6% in 1976-77, over 
the previous year, but the supply had increased by 13.90% 
for the same period. However in 1981-82, the growth 
ra te of indus t r i a l production had increased by 9.3% over 
the year 1980-81, but the growth r a t e of diploma holder 
engineers increased by only 3.88% over the previous 
year 1980-81. 
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Another i n t e r e s t i n g f e a t u r e was t h a t i n 1983-84 
t h e g r o w t h r a t e of i n d u s t r i a l p r o d u c t i o n i n c r e a s e d by 6.1% 
b u t t h e growth r a t e of d ip loma l e v e l e n g i n e e r s d e c l i n e d 
by 0 .17%. 
The g rowth r a t e of e n g i n e e r i n g p e r s o n n e l a s w e l l as 
t h a t of i n d u s t r i a l p r o d u c t i o n h a s shown f l u c t u a t i n g t r e n d s . 
In c a s e of d e g r e e h o l d e r e n g i n e e r s t h e supp ly h a s been 
l e s s t h a n t h e i r demand, b u t i n c a s e of d i p l o m a l e v e l 
e n g i n e e r s t h e supp ly h a s been more t h a n t h e demand. T h e r e -
f o r e t h e midd le l e v e l p e r s o n n e l have i n c r e a s e d more r a p i d l y . 
3 . CONCLUDING REMARKS 
The deve lopment of t h e c o u n t r y i n a p l a n n e d manner 
made i t i m p e r a t i v e t h a t t h e r e s h o u l d b e r a p i d i n d u s t r i a l i -
z a t i o n . Depending on a g r i c u l t u r e a l o n e , would n o t have 
i n c r e a s e d t h e pace of economic deve lopmen t , f o r t h a t we 
r e q u i r e d s c i e n t i f i c and t e c h n i c a l p e r s o n n e l . Amongst them 
d e g r e e and d ip loma l e v e l e n g i n e e r s form an i m p o r t a n t 
c a t e g o r y . T h e i r g rowth r a t e i s c l e a r l y l i n k e d w i t h t h e 
g r o w t h r a t e of i n d u s t r i a l p r o d u c t i o n b e c a u s e t h e y form t h e 
b a c k bone of i n d u s t r i e s . Hence i t was e s s e n t i a l t o s t u d y 
t h e t r e n d in t h e i r g rowth r a t e and compare i t w i t h t h a t 
of t h e i n d u s t r i a l p r o d u c t i o n . 
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Prom the study in t h i s chapter we find that the 
annual outturn o£ both the degree level and diploma level 
engineers have shown a f luctuat ing t rend. However the 
annual outturn in Civi l , Mechanical and E lec t r i ca l 
engineering have increased more rapidly than the other 
branches. The branch of Mining engineering has shown a 
very inconsistent annual out turn . I t i s much l e s s than 
what i s required by India. Electronics and Telecoomuni-
cation i s one branch where annual outturn has increased 
very rapidly and may be one reason for indigenous produc-
tion of our defence and indus t r i a l equipment besides using 
science and technology for peaceful purpose. 
The growth ra te of degree, diploma as well as 
Indus t r i a l production has shown f luctuat ing t rend. In 
1971-72 the growth ra te of degree level engineers increased 
by 8.2S'i over the previous year 1970-71, but the growth 
ra te of diploma level engineers had declined by 5.32% 
for the corresponding period. Again In 1976-77 the growth 
ra te of degree level engineers declined by 1.80^4 but 
there was an increase of 13.42''4 in case of diploma level 
engineers . For the twenty two year period between 1961-62 
and 1983-84 the growth ra te of outturn for the degree level 
engineers increased by 10.663i and tha t of diploma level 
engineers by 13.04'4. 
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The growth ra te of indus t r i a l production has also 
var ied between the years . Sxcept for the years 1963-54, 
1976-77 and 1981-82 when indus t r i a l production increased 
by 9^ 4, the growth ra te has been very low. 
By matching the demand for and supply of these 
'ersonnel we find that in the case of degree holder engi-
n<iers the supply has fal len short of the demand but for the 
diploma holder the supply has been more than t h e i r demand 
between the period 1961-62 and 1983-84. 
Chapter IV 
Summary and Conclusion 
The economic development of developed nation 
^nfirms the importance of non-material investment and 
.so es tab l i shes that economic development depends v i t a l l y 
) creation of labour force which i s equipped with nece-
jary technical s k i l l s for modem indus t r i a l production 
id ready to accept and promote economic development and 
schnical change. 
We have examined in the foregoing pages if technical 
iucation in India has ser\'ed i t s main purpose, tha t of 
applying required technical manpower for the economic 
avelopment of the country during the period 1961-84. The 
;ain l imi ta t ion of the study i s tha t the data used here are 
i 
: secondary nature . We have also made two important 
5sumptions : 
1. That the total annual outturn reflect the supply 
position of degree and diploma engineers in any 
given year, though supply should also include 
engineering personnel who passed in previous 
years. Therefore we have taken the supply of 
engineering personnel as a flow variable and not 
as a stock one. 
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2. The other assurripticn was that the ra te of 
growth of indus t r i a l production ind ica tes the 
deirand of indus t r ies for degree and diploma 
holder engineers. 
?or the economic development of the country material 
cap i ta l as well as human capi ta l are required. Human 
capi ta l i s a concept that includes investment made in man 
through various means such as education and hea l th . 
Health i s an essen t ia l and important form of inves t -
ment in human capi ta l because i t enhances the productivi ty 
and efficiency of .the worker. I t was formerly t rea ted as 
consumption expenditure and thus fa i l ed to show as fac tor 
affecting national growth. Expenditure on heal th and 
nu t r i t i on lengthens the working l i f e and also reduces the 
dependency r a t i o , so important for a developing nat ion. 
The other major component of human capi ta l i s 
education. Harbison has pointed out tha t the qual i ty of 
human resource affects the capi ta l absorptive capacity of 
the country and i t i s education tha t determines and 
enhances t h i s qua l i ty . Similarly Johnson has emphasized 
that economic development depends largely on labour force 
that i s equipped with necessary s k i l l s and i s ready to accept 
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and promote economic and technical change. 
Many of the empirical researches were conducted by 
T.W. Schultz, Denison and Gar^ - Becker. The s t a t i s t i c a l 
inves t iga t ions indicate that output has increased at a 
higher ra te than can be explained by an increase in only the 
inputs of labour and physical c a p i t a l . Schultz argued that 
increases in the qual i ty of material capi ta l and in the 
numbers of working population do not account for whole of 
the economic growth in the U.S. 
Education helps people imbibe more knowledge and 
also make the economy s e l f - r e l i a n t and indigenous in character . 
Economic development i s often taken to mean the indus t r i a l 
development of the country with agr icu l ture and t e r t i a r y 
sec tors , playing a supporting role to i t . For i n d u s t r i a l i -
zation of the economy a pool of s c i e n t i f i c and technical 
manpower i s required. Amongst the technical personnel i t i s 
the degree and diploma holder engineers that provide the back-
bone of the indus t r i e s . 
The history of the leading indus t r i a l nat ions shows 
an invar iable connection betveen economic development and 
technical education. In Germany the study of applied 
chemistry was mainly responsible for development of i t s 
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chemical industry. In Belgiurr the promotion of indus t r i es 
was preceeded by important experiments in technical educa-
t i o n . Japan began i t s modem development a f te r the Second 
World War and has become the most important i ndus t r i a l 
country in the East by reason of her systematic e f for t s to 
extend f a c i l i t i e s of technical education. All t h i s indicates 
that provision of technical education an important 
condition for economic progress. 
1. Technical Sducaticn in India : 
For i t s econondc development India required the 
technical personnel in large numbers and so i t was deemed 
necessary that i t should be t ra ined inside the country 
ra ther than import them from foreign countr ies . As such the 
government set up the All India Council for Technical 
Education { AICTS ) in 1945 as an apex body to coordinate 
the growth of technical education in the country. Besides 
t h i s various comirdttees were set up to evaluate the extent 
of our requirements of technical personnel and suggest 
ways and means to do so. The Report of the Sc ien t i f i c 
Manpower Committee in 1947 had far reaching effect on the 
development of sk i l led manpower. The Report of the engi_ 
neering personnel Comrittee 1956 s ta ted that though enginee-
ring education s ta r ted more or l ess at the same time in India 
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as U.S. and U.K. but progress in India was slow. The 
Report of Working Group on Technical Education 1977 was 
also set up to review the present s t a tus of nat ions needs 
for these personnel during the corring decade i e , 1977-87. 
All these steps led to phenomenal expansion of 
technical education and also on the annual outturn of gra-
duate and diploma level engineers. 
In 1947-48 there were 38 degree level i n s t i t u t i o n s 
and 53 Polytechnics, to t r a in the technicians* In 1960-61, 
the number had increased to 102 and 195 respect ively, 
thereby showing an increase of 13°o in case of degree level 
i n s t i t u t i o n s and 21-0 in case diploma level i n s t i t u t i o n s , 
between 1947-48 and 19 60-51. The increase in number of 
i n s t i t u t i o n s during the next twenty years was ra ther slow. 
In terms of absolute numbers, the i n s t i t u t i o n s imparting 
degree level courses and diploma level courses increased to 
166 and 355 respectively in the year 1980-81. Therefore 
between 1960-61 and 1980-81, the increase was of the order 
of 3.1?4 and 4% for degree level and diploma Ivel 
i n s t i t u t i o n s . 
Similarly there was quite an impressive growth in the 
annual outtuim of graduate and diploma Ivel engineers. 
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In 1947-48 the annual outturn of graduate engineers was 
1270 and diploma holder was 1438. This increased to 5603 
and 79 59 in 19 50-61 respect ively, thereby indicat ing an 
increase of 26"4 and 35% during the 13 years for the two 
types of technical personnel. The annual outturn during 
next twenty years 1960-61 to 1980-81, increased by 13% 
for degree level engineers and 17% for diploma level 
engineers . 
In terms of di f ferent branches of spec ia l i za t ion , 
the most marked increase was in the branches of Civ i l , 
Mechanical and Elec t r i ca l engineering. The new einerging 
areas of the science anci technology require specia l ised 
enginners such as chemical engineers, e l ec t ron ics engineers 
e t c . The annual outturn in these branches did not show 
iTiuch improvement and during 22 year period between 1961-62 
and 1983-84, there was an increase of 15% for chemical 
engineers, 4.6% for t e x t i l e engineers and 10% for mining 
engineers . The annual outturn of Electronic and Telecom-
munication engineers showed the most impressive increase . 
I t rose by 40% during the same period of 1961-62 and 
1983-84. Taking into consideration tha t i t was a twenty 
two year period, where annual intake as well as nuirtoer of 
i n s t i t u t i o n s regis tered phenomenal increase the growth of 
graduate engineers in these branches i s not s a t i s f ac to ry . 
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The same posi t ion i s obseirved in the diploma 
leve l engineers, except that the annual outturn of t e x t i l e 
engineers was qui te large , i t was 296 in 1961-62 and 
increased to 1035 in 1963-84. For Architecture there 
were only 6 diploma level engineers in 1961-62, which 
increased to 317 in 1983-84 and considering the length 
of the period t h i s increase is very modest and slow. 
The growth ra te of indus t r i a l production has also 
been very f luc tua t ing . Sometimes the growth r a t e has 
increased at a rate of 9% but at other times i t has even 
decl ined. During the year 1966-67 when economy went 
through recession the increase in i ndus t r i a l production had 
only been 0.3% over the previous year . 
2 , Main Conclusion 
As s tated e a r l i e r we have taken the growth of 
i ndus t r i a l production as indicating the demand for degree 
and diploma level engineers and the annual outturn as 
supply of these personnel. Matching the demand with the 
supply of engineers, we find that for the period under 
consideration, 1961-62 to 1963-84, the supply of 
graduate engineers has been less than the demand. But 
the supply of diploma level engineers has been more. The 
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supply of diploma level engineers has also been more than 
the supply of degree holder engineers. However if we 
disaggregate i t and study the branch-wise breaking, than 
the pic ture tha t emerges i s d i f fe ren t . 
In both the categories of engineers, the maximum 
outturn were in Civi l , Mechanical and E l e c t r i c a l . The 
graduate engineers in Civi l , Mechanical and E lec t r i ca l 
engineering increased by more than 100% between 1961-62 
and in 1983-84, and similarly the diploma level engineers 
increased by more than 200% during the same period in 
these branches. 
The branches that had low outturn were Text i le , 
Architecture, Mining and Electronics and Telecommunication. 
In absolute terms the increase in the outturn of graduate 
engineers in t e x t i l e enginec2ring was only 381 in 1983-84 
from 185 in 1961-62. Similarly in Mining the outturn 
of degree holder engineers was only 63 in 1961-62 tha t 
increased to 208 in 1983-84. In terms of percentage 
the r i s e in outturn i s impressive but when we consider 
that i t i s a 22 year period the increase comes out to be 
only 10%, This i s sad because during t h i s period there 
was considerable expansion in the nuirber of i n s t i t u t i o n s 
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as well as f a c i l i t i e s . The outturn of diploma holder 
engineers also rose during the period 1961-62 and 
1983-84^ especial ly in the branches of Civi l , Mechanical 
and E lec t r i ca l engineering. In Mettalurgical engineering 
the outturn of diploma holders was only 190 in 1983-84, 
otherwise in the other branches such as Text i le , Mining 
and Electronics and Telecomimnication the outturn was 
qui te large and was rrore than those of the graduate 
engineers . Thus in these branches middle level personnel 
increased inore rapidly . 
This study has i t s own l imi t a t ions , due to which 
cer ta in bas ic assumptions had to be made. We had to take 
the r a t e of growth of indus t r i a l production as representing 
the demand for engineering personnel because data was not 
avai lable at the micro level from the indus t r i e s on a 
comprehensive b a s i s . I t would have been b e t t e r had the 
data been available about the actual amount of recruitment 
of engineers at various leve ls by both the pr iva te and 
public sec to rs . The other p os s ib i l i t y of estimating 
demand was the nutrber of vacancies advertised by di f ferent 
concerns. But again, the f igures are not avai lable 
about these ne i ther can they be re l i ed upon. Similarly, 
on the supply side the t o t a l outturn f igures have been 
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taken to indicate the supply of engineers and it is taken 
as a flow variable, and not as stock variable. This is 
so because, figures about the stock of engineers on year 
wise basis is not available. As statistics referred to 
above become available the study could be extended in 
other meaningful directions. 
55 
T) 
§ 
CI 
c 
•H 
U 
(U Di 
0) C 
C -H 
•H U 
cn 3 
C TJ 
M 
C 
iw 0 
0 -H 
•P 
E (0 
0) N 
4J "H 
to iH 
> i « 
CO - H 
0 
H 0) (0 P, 
g ^ 
0 > i 
&< x> 
14-1 m 
0 -H 
•o W C 
U H 
0) 
Q) C 
C -H 
•H 
Di C 
C 0 
ca -H 
4J 
U (0 
r-t T5 
0 W 
I 
1 r-l 
0) (0 
0) U 
W -H 
o> c 
0) x: Q O 
0) 
114 E H 
0 
fi 
3 
•P 
•P 
3 
O 
^ GO 
1 
CO 
00 
0\ 
t-\ 
• 
• 
• 
N 
VD 
1 
rH 
VD 
o\ T-H 
m 
c 0 
•H 
4J 
3 
•P 
•H 
•P 
to 
C 
H 
-O 
0) 
tJ 
:^ 
-0 
0) 
to 
•H 
C 
tr 
p 0 
0) 
Q; 
1 
< 
to 
Q: 
<< 
M 
>< 
C 
0 
•H 
•P 
(t) 
N 
•H 
•H 
Iti 
•H 
CJ 
0) 
g 
to 
1 
c 
4 
to 
VD 
vo 
1 
IT) 
VD 
CT> 
«-l 
i n 
VD 
1 
•* 
vo CF\ 
t - l 
•^  VD 
1 
ro 
VO 
ON 
r-i 
fO 
VD 
1 
rsi 
VD 
tT> 
. - t 
CM 
VO 
1 
r^ 
VD 
cn 
«H 
l4 
LO 
rH 
i n 
CM 
ro 
rH 
VD 
C\) 
O 
«H 
f^ 
fS) 
ro 
• * 
i n 
(M 
(M 
CO 
CM 
CM 
i H 
•H 
> 
•H 
u 
tH 
vo 
n 
«H 
n 
.-( 
o 
r-CM 
o 
r j -
i n 
c^  
i n 
•«* 
m 
CM 
a\ (M 
00 
r-\ 
i H 
ttl 
o 
•H 
§ 
JC 
(J 
0) 
2 
CM 
O 
CM 
CO 
CM 
ro 
r-
.H 
r^ i 
ON 
»-l 
c^  
»H 
CO 
00 
VD 
. H 
. H 
o 
ro 
T - ( 
t H 
in 
u 
•H 
U 
P 
u Q) 
fi 
W 
ro 
CN 
t^ 
^ 
00 
i n 
•^  
CM 
fO 
Tj< 
m 
VD 
ro 
O 
O 
ro 
M 
(T 
U 
•H 
E 
0) 
4:: 
u 
•* 
0 
CM 
m 
r-i 
•>* CM 
00 (M 
CM 
-^ J" 
t~« 
.-• 
f-H 
r-i 
m 
r H 
m CJ 
•H 
0^ 
U 
3 
r-< 
f-M 
fP 
P 
Qt 
2: 
i n 
r^  00 
f H 
00 
• * 
t-i 
en 
r-
«H 
^ 
r~ r-i 
i n 
00 
T-t 
«) i H 
-H 
4J 
X 
0) 
fH 
VD 
ro 
CO 
CM 
• > * 
• ^ 
»-H 
>* 
vo 
»H 
VD 
i n 
t-t 
0 
i n 
. -1 
0) 
>-• 3 
p 
U 
« P 
•H 
;C 
u 
^ 
t ^ 
CO 
in 
CM 
i n 
0 
CM 
cn 
ro 
CM 
00 
t^ 
t H 
ro 
vo 
D> 
C 
-H 
C 
•H 
z 
00 
00 
i n 
CM 
' i ' 
• ^ 
(M 
CO 
00 
CM 
0 
i n 
CM 
ON 
r-
«H 
• E 
E 
8 
« i H 
0) 
E-t 
<.a 
to 
0 
•H 
C 
P l4 
4J 
0 
0) 
i H 
M 
ON 
1 
i n 1 
.-1 1 
^ » 
1 
1 
1 
1 
1 
1 
^ 1 
ro 1 
1 
1 
1 
1 
1 
I <3N ' 
vo 
ro ' 
\ 
CD 
0 
^ 
ro 
•* 
ro 
m 
u 
v 
x: 
• p 
0 
0 
t - i 
• " ' " 
ON 
0 
«H 
0 
t - l 
r-i 
0 
CO 
o\ 
vo • CO 
ON 
CO 
ON 
ON 1 
CM 1 
00 
ro ON 
00 
vO 
1 
1 
1 
1 
1 1 i 
1 t 1 • 
1 
1 1 
1 1 
' t 
1 • 
1 1 
1 1 
1 1 
I • 
1 1 
t 1 
t 1 
1 ^ ! 
1 tH t 
^ ! 
' ' t 1 
t t 
1 1 
1 1 
1 1 
i 1 
56 
CO 
« 
< 
M 
JH 
r. 
r-1 
. t-
1 
1 fH 
' r-1 1 
1 o\ 
0^ 
1 \0 
1 
00 
*c 
IS 
1 
! 00 
1 vo 
» 1 
! t^ 
' VD 
1 
1 
' r-
1 vo 
< 1 
1 vo 
! ^ 
o> 
ft 
"* 
in 
(NJ 
OO 
ON 
o 
ro 
in 
o 
•^  
fo 
o in 
«-( 
ro 
t^  
in 
o\ 1 <N 
• > * 
vo 
CO 
in 
r-03 
00 
in 
ON 
t^  
o in 
in 
vo 
1-1 
in 
r-ON 
• ^ 
•<* 
r^  
•'t 
o Tf 
vD 
m 
r-
•<i' 
vo 
<H 
^ 00 
n 
r~ 1-H 
O^  
rn 
O 
in 
"* 
m 
m 
m 
O 
ro 
00 
00 
tH 
fN] 
O 
• ^ 
00 
in 
00 
ON 
ON 
fO 
r-
(M 
rf 
t^  
VO 
in 
r-
<3\ 
•<t 
r~ 
r-
vo in 
m tH 
m 
•>* 
ON 
m 
r-
o 
^ 
o 
rH 
CO 
•>* 
(N 
ro 
ro 
in 
(M 
fi 
CM 
(M 
OJ 
00 
1-1 
r~ 
vo 
«-t 
ro 
O 
•* 
VO 
rsj 
^ 
in 
CO 
CM 
• * 
•^  
CM 
l^* 
r-CM 
in 
^ 
m 
p» 
m 
r-K 
vo 
o rH 
00 
CM 
»-l 
iH 
^ iH 
CM 
(J\ 
»H 
r-
^ (N 
00 
r^  00 
•* 
VD 
r-
CM 
ON 
•^  
CM 
VO 
•<e 
00 
00 
CO 
CM 
in 
«n 
in 
00 
00 
o 
CM 
ON 
'l' 
1-t 
c^  
00 
vo in 
-
r-fO 
^ 
1-1 
CO 
m 
00 
o\ 1 
00 1 
1 - t 1 
1 
) 
t 
ON t 
vo 1 
00 ' 
1 - t 1 
1 
r^ ' 
^ 1 
Tj. 1 
I ^ \ 
\ 1 
CM 1 
1 VO I 
t in ( 
1 t-i t 
1 ( 
\ \ 
1 1 
CO 1 
1 o 1 
1 n • 
1 rH 1 
1 1 
t 1 
1 1 
1 
! CO 
r- i 1 S 1 
! -• ! 
o 
N 
in 
•H 
u 
0) > 
•H 
u 
2 
. - t 
tr 
o 
• H 
4J 
o 
(1) 
r - l 
M 
o 
•H 
E 
u 
CT 
(Tl 
-P 
(1) 
0) 
X 
H 
0) 
U 
lU 
•P 
• H 
ON 
c 
e 
E 
O 
0 
«) 
«) 
en 
O 
•H 
C 
e 
u 
4) 
H 
M 
OT 
0) 
x: 
• p 
o 
57 
r 
(0 
< 
— — 
CO p-
1 
r^  
r^  
a\ 
rH 
r* 
r-1 
vo t^  
(^  
ri 
vD 
r> 1 
in 
r-ON 
IT) 
in 
CD 
M 
rj-
in 
o Tj< 
<* 
^ 
00 
CO 
en 
t^  
«H 
t^  
• ^ 
o 
vD 
VD 
• * 
(M 
o\ O 
^ 
I >^l 
I a\ I 
1 I 
I n » 
I (- I 
1 ON 
r-
I 
t 
I 
c 
o 
•H 
•P 
(t) 
N 
•H 
rH 
(0 
•H 
u 
ft 
to 
o 
Si 
o 
o in 
O 
Tj* i n 
i n p» 
\D i n 
0 \ CM 
O '-* 
o 
VD 
ro 
VO 
ro 
o 
CO 
CM 
IH 
a< 
r^J 
r^  
r-tH 
t-* 
vD 
'«j' 
•ej" 
o\ 
"# 
ro 
CM 
O 
in 
CO 
00 
in 
VD 
j-i 
TH 
o in 
CO 
VD 
(T" 
VD 
(M 
^^  
in 
r^  
.H 
•d-
in 
TJ-
ro 
ro 
CO 
o\ in 
^ 
vo 
O 
T-l 
<N 
in 
tH 
«H 
a 
GO 
CO 
fO 
ro 
CO 
CM o 
0> 
•d-
VD 
r-
ro 
in 
ON 
ro 
VD 
00 
CO 
ro 
CM 
ro vO 
00 m in 
VD VD O (N r r ^^ 
rv] t t i n vo 
00 If) 
00 
CNJ 
^ 
t^  
CM 
r-{ 
r-{ 
•<* 
•>* 
CM 
00 
t - \ 
ro 
CO 
•<d" 
ro 
«-H 
VJD 
O 
vD 
CT» 
«H 
ro 
00 
CO 
•«t 
CO 
o\ 
'* 
f^ 
ON 
in 
in 
00 
00 
i n 
iH 
•H 
> 
•H 
U 
rH 
m 
u 
•H 
§ 
x: 
u 0) 
2 
r-t 
m 
o 
•H 
-P 
u Q) 
rH 
W 
H 
al 
& 
Q) 
jr. 
o 
rH 
V 
•H 
•01 
U 
:5 
rH 
rH 
(Tl 
-P 
0) 
^ 
(U 
rH 
4J 
X 
<u EH 
0) 
3 
•P 
U 
0) 
•H 
j:: 
o 
i^  
c 
•H 
C 
•H 
i: 
E 
E 
0 
0 
0) 
H 
(V 
v« 
m 
V 
•H 
c 0 
u 0) 
rH 
M 
u 
(U 
^ 
4J 
o 
VD 
O 
VD 
in 
in 
vo 
o 
ro 
in 
VD 
VD 
ro 
o\ 
o 
vo 
EH 
CO CT> 
58 
00 
I 
ro 
00 
ON 
00 
I 
00 
ON 
r-
ON 
CM 
VO 
t ^ 
f-t 
i H 
VD 
i n 
o 
ro 
^ 
(M 
. - 1 
m 
1-1 
O 
v£> 
LD 
«H 
CO 
ro 
00 
O 
vD 
«-( 
o 
n\ in 
• * 
r-i 
o\ tn 
in 
(M 
fM 
• < # 
»0 
»r) CM 
iH 
(N 
in 
in 
00 
r-t 
^ 
in 
CO 
•* 
00 
o (M 
o 
CO 
«-( 
i n 
p« 
r-
«-» 
T H 
(M 
»JD 
rH 
m 
O 
i n 
«H 
«* 
ON 
(M 
«-l 
VO 
VD 
O 
VO 
i n 
CO 
fNj 
to 
< 
CO 
CO 
ON 
M • 
! >^  
I 
T-l 
CO 
I 
o 
I ON 
I r-\ 
I !° I'? 
I O N I 
' t ^ I 
I ON 
1^ 1 
( I 
I ON I 
! I 
CO 
I t^ 
» ON 
I ^ 
c 
o 
• H 
t>3 
• H 
rH 
(Tl 
• H 
u 
(1) 
ft 
en 
fM 
in 
n 
in 
o 
in 
00 
ID 
ON ON 
vD O 
m "* 
O VD 
CO O 
in VD 
(M 
ro 
in 
fM 
VD 
CO 
in 
CO 
ro 
ro 
in in 
0^ 
r-
in 
00 
^ CO O »n 
ro fo r» ro 
•* rH Tf o 
ON 
r-fO 
i n 
00 
CM 
VD 
ro 
t ^ 
00 
«H 
«-< 
ON 
<M 
i n 
CM 
O 
^ 
i n 
VO 
^ 
00 
GO 
i H 
o 
ON 
fO 
<H 
^ 
ri 
O 
»-l 
ON 
ON 
r» 00 
en 
ON 
r-
•<* 
ON 
CO 
CM 
i n 
(Tl 
r-i n 
ro 
CM 
o CM 
rH 
VD 
ON 
^ 
t -
r H 
^ 
00 
«* 
^ 
VD 
VO 
t-ll 
r-
•<f 
« t 
t-^ 
CM 
00 
a\ 
f-H 
• H 
> 
• H 
u 
r H 
rrt V 
• H 
§ 
x: 
o 0) 
s 
r H 
0^ 
U 
• H 
l^ 
+J 
o 
<u 
r H 
M 
r H 
(0 
o 
• H 
b 
Q) 
*^ (.) 
• r l 
D> 
iH 
r-< 
rH 
rH 
rtl 
-P 
0) 
s: 
u r H 
•H 
•P 
X 
0) 
EH 
U 
n 4J 
U 
0) 
•P 
•H 
4 : 
U 
M 
< 
m 
c 
•H 
C 
0 
u 
<u 
r H 
0) 
H 
cJJ 
tn 
0 
• H 
C 
0 
^ 
4J 
0 (U 
w 
n 
u 
(U 
o 
VO 
IP 
in 
o 
CM 
ON 
CM 
ON 
ON 
ON 
! ® 00 
I ^ 
EH 
i ^ . CM in VD 00 ON 
59 
Note; The outturn figures o£ degree holder engineers 
provided by the Ministry of Education in consolidated 
survey Report of F a c i l i t i e s of Techical Education 
have been used af t^r excluding the outturn of non-
engineering degree courses such as Pharmacy .applied 
f i n e / a r t s e t c . and they have also been adjusted for 
enabling them coniparable and complete. 
Sources; 1. Engineers in India, Number abd Distr ibut ion 1955, 
Planning Commission 1957, 
2, Technical Education in India Today, Ministry of 
Sc ien t i f i c Research and Cultural Affairs , Govern-
ment of India, New Delhi. 
3 , Stock Taking of Engineering Personnel, I n s t i t u t e 
of Applied Manpower Research, New Delhi 1963. 
4, Stock of High Level Manpower: Engineering Gradu-
ates and Diploma Holders, I n s t i t u t e of Applied 
Manpower Research, New Delhi 1979, 
5, Division for Technical Education, Ministry of 
Education and Culture, Government of India . 
6, Consolidated Reports e n t i t l e d 'Survey of Tech-
nica l Education F a c i l i t i e s in India, 1970rl975, 
Ministry of Education, New Delhi. 
7, Survey Reports of F a c i l i t i e s £or Technical Educa-
tion 1976 to 1984, Northern, Eastern, Southern 
and Western Region, 
60 
CM 
c 
0) 
a 
B 
•H 
U 
c 
o 
-H 
-P 
rtJ 
N 
• H 
H 
rt) 
•H 
O 
0) 
P< 
(t) 
• H 
•o 
B 
H ^ 
CO 
C I 
•rt rO 
CO 
m Oi 
U r-l 
0) 
<0 
c 
D> 
C M 
U VO 
I 
U r-l 
0) VO 
r-t .H 
(0 
E 
0 
r-H 
P< 
Q 
o 
3 
•P 
O 
to 
Q: 
< 
w 
>H 
C 
0 
•H 
+J 
(0 
N 
•H 
r-i 
IT) 
•H 
U 
fl) (X 
tn 
• 
o 
z 
• 
to 
r~ 
VO 
1 
VD 
CTi 
VO 
VD 
1 
in 
VO 
in 
VD 
1 
•^  
vD 
a> tH 
• ^ 
VD 
1 
VO 
0^ 
VD 
« 
VD 
ON 
«H 
CM 
VO 
1 
r-l 
VD 
o\ 
r-t 
(>J 
in 
m 
VD 
o\ 
«H 
VO 
00 
<N 
in 
in 
•«t 
00 o 
in 
VD 
o 
in 
r~ 
in 
CO 
r^ 
•H 
> 
•H 
U 
rH 
rH 
«-H 
vD 
CO 
«H 
m 
in 
<N 
n 
00 
•^i-
a^  00 
vD 
m 
vD 
in 
r~ 
CM 
H 
m V 
•H 
c (H 
x: 
u 
<D 
2 
CM 
CNJ 
CO 
VO 
in 
Oi 
r~ (N 
•5t 
in 
vD 
m 
m (M 
ro 
CO 
•«t 
in 
CM 
rH 
CT> 
O 
r-( 
fT 
u 
•H 
l-l 
V 
u 
<u rH 
w 
ro 
vO 
in 
00 
{M 
1 
1 
1 
1 
r-i 
m 
u 
•H 
E 
Q) 
JC 
U 
•<t 
<N 
CM 
CTi 
CM 
fH 
ro 
CM 
«-( 
O 
»H 
rH 
rl 
U 
•H 
tJi 
»-l 
D 
iH 
.H 
rl 
4J 
0) 
S 
in 
« 
<T> 
CO 
CM 
a> 00 
CM 
ON 
^ 
ro 
<*i 
a> r-t 
ro 
t^  
ro 
fO 
VD 
ON 
CM 
0) 
H 
•rH 
•P 
X 
0) 
EH 
VO 
« 
r-1 
rH 
* 
r-l 
rH 
* 
r-l 
r-l 
Qj 
"* 
«*i 
•*1< 
Qi 
VD 
0) 
M 
3 
4-) 
U 
(1) 
-P 
•H 
JC 
O 
1^ 
< 
r^  
o 
r-t 
CM 
• ^ 
in 
CM 
r-l 
ro 
CM 
CO 
CM 
CM 
•^  
00 
c^  
•<J< 
o CM 
Di 
q 
•H 
c 
•H 
s: 
CO 
ro 
r-l 
rH 
o\ CM 
rH 
VD 
ro 
rH 
rH 
ro 
rH 
VO 
rH 
rH 
ro 
a\ 
• 
0 
u 
(U 
H 
Q) 
EH 
t?) 
W 
0 
-H 
C 
0 
U 
•P 
U 
Q) 
rH 
M 
CTi 
in 
ro 
00 
rH 
r-
•^  
-"t 
fNJ 
ro 
r^  in 
ro 
VO 
t^  
CM 
t>» 
rH 
^ 
to 
u <0 
x: 
•p 
o 
o r-i 
r-t 
CO 
rH 
CM 
CM 
o CM 
VD 
rH 
o 
in 
rH 
00 
ro 
CM 
VO 
"R^  
o 
CM 
r-{ 
o\ 
Ti-
ro 
O 
rH 
i EH 
o EH 
61 
U7 
< 
I 
I 
I 
o 
o 
r-
I 
o\ 
ON 
VD 
00 
VD 
CO 
VO 
1 
t^ 
VD 
cn 
C^ 
O 
(N 
VO 
in 
r-
o\ CO 
r^  
o 
r-in 
VO 
in 
c 
o 
4-> 
(t) 
N 
(0 
•H 
U 
a) 
ft 
tn 
o 
2. 
\D CM 
in ON 
o> 00 
VD 
o 
in 
CM 
CO 
in 
<M 
CO 
in 
in 
in 
VO 
in 
o 
a* 
CO 
CO 
ro 
m 
VD 
CM 
VD 
in 
m 
o 
VO 
o 
Ov 
in 
O 
ON 
CO 
fM 
CO 
CO 
OS 
in 
<M 
OV 
in 
VD 
OV o 
00 
VD 
r- ^ o r-
00 o a> •* 
<-l (M 
VD 
* * 
VD c^ OS 
CO ro CM 
* * 
in r~ in 
M ov (M 
in 
OS 
CO 
00 
o 
in 
5j« r-t 
o 
ro 
C\] 
fM 
CM 
O 
CM 
VD 
OS 
00 
VO 
OS 
VO 
00 
in 
CO 
« 
<^  
t^ 
tr\ 
* 
00 •* 
o CM 
r-
in 
. H 
VO 
r-\ 
in 
i H 
•H 
> 
•H 
CJ 
rH 
(0 
0 
•H 
§ 
j : : 
0 
(D 
S 
-H 
01 
U 
•H 
M 
+J 
U (1) 
.H 
M 
r-\ 
fO 
o 
•H 
fc 
0) 
x: U 
(71 
u 
•H 
cr> i4 
p 
<-\ 
<H 
m 
•p 
0) 
^ 
<u f H 
•H 
•tJ 
X 
0) 
EH 
(1) 
O 
+J 
0 
0) 
•P 
•H 
x: 
u t-i 
-<: 
D> 
C 
•H 
C 
•H 
S 
E 
E 0 
u 
0) 
0) 
u 
•H 
c 
o 
u 
•p 
u 0) 
r-H 
w 
(0 
Ul (1) 
x: 4J 
o 
ro 
in 
VD 
m 
VO 
in 
o 
in 
ov 
in 
CM 
m 
in 
rH 
CM 
OS 
00 
OS 
CM 
CM 
in 
VD 
CS4 
CM 
CM 
o 
E-t 
CM n in VD CO c^  
62 
M 
I 
00 
ON 
QQ 
I 
I 
ON 
I 
in 
ON 
in 
I 
ON 
I 
n 
ON 
o r> 
CO en 
ON ON 
in 
r-
ca 
00 
o 
o 
m 
ON 
00 
M in 
CO rj 
in vo 
CO r^ 
r» ON 
in o 
ON O 
r- vo 
ID f^  
ON CD 
in in 
CO 
in ON 
o oj 
ro 
O 
O 
r-
in 
CM 
ON 
o 
ro 
in 
VD 
CM CD 
CM 
r-i 
CM 
in 
CO CM 
ON 00 
in 
CO 
in ro 
»-t in 
o fo 
vo ON 
n CM 
in 
CO 
00 
tn 
CM 
00 
(M 
(M 
ON 
ON 
CM 
CM 
VO 
VO 
VO 
ON 
O 
CM 
9 
o 
CO 
vD 
ON O 
CM CM 
tH VO 
00 r-
00 O 
CM VO CO 
O CO f^ 
'^  r- o 
CM 
<N 
ri 
'^ 
<JN 
CO 
r-
vo 
O 
ON 
ON 
f-i 
r> 
c^  
vo ON 
i 
c 0 
• H 
•P (fl 
N 
• H 
. H 
to 
• H 
U (1) 
a« to 
• 
0 
• 
CO 
rH 
• H 
> 
• H 
O 
T - ( 
H 
(0 
U 
- H 
s 
x: 
u 0) 
S 
CM 
r - ) 
(C 
u 
• H 
u 
• p 
u 0) 
r H 
M 
ro 
H 
(Tl 
0 
• H 
e 0) 
x: 
o 
' t l ' 
i H 
fO 
u 
• H 
D^  
M 
:3 
rH 
rH 
ro 
• p 
0) 
s 
in 
0) 
r H 
•H 
•P 
X (U 
H 
vo 
(D 
U 
3 
•P 
o 
<u 
• p 
• H 
x: 0 
k 
r^  
C 
c 
• H 
C 
• H 
S 
00 
0 
o 
0) 
4) 
v» 
in 
o 
• H 
c 0 
u 
+» 
u 
<u l - t 
u 
c^  
OT 
u m 
x: 
• p 
o 
o 
. H 
fO 
vo 
o 
ro 
CO 
r-
CM 
00 
CM 
fO 
in 
CM 
5 
CM 
CM 
CM 
VO 
ON 
i 
o ! 
63 
CO 
< 
CO 
I 
ro 
00 
00 
I 
00 
CT> 
M 
00 
I 
00 
00 
I 
o 
CO 
o 
CO 
I 
o\ 
c 
o 
•r-l 
•P 
N 
•H 
u 
o 
ro 
5 
CO 
CM 
O 
CM 
00 
o 
r-
ro 
»-• 
r-
o 
• H 
r-
n fO 
o 
o 
o 
cr» 
o 
o 
CM 
00 
H 
• H 
> 
•H 
u 
rd 
U 
• H 
^ 
;:: CJ 
0) 
s 
. - I (VJ 
00 
00 
CM 
CD 
O 
00 
o 
o 
00 
fM 
CM 
o in c-> 00 o 
o\ n •-< IT) m 
«-< o f ) 'i)' CO 
ro o '"' 
CO f^ t ^ 
•H O rn 
CM 
•<* 
i n CO ^ 
•<* <H v o 
«H ( ^ 1-t 
CM 
VD 
If) 
r^ 
m 
a* VD 
o\ 
o CM 
CO 
(Ti 
n 
i n ^ CO 
vo 
(^  
00 
o 
in 
CM 
00 in 
n 
r-CM 
00 
in 
r-\ 
CO 
^ 
t^ 
•<t 
CM 
(M 
o 
ro 
•* 
a> \ 0 
•«t 
t-H 
CM 
GO. 
•* 
r-
S <M in 
•«t vo 
r H 
(T 
t ; 
• H 
v^  4J 
u fl) 
r-^ 
w 
rH (C 
o 
•H 
F, 
fl) 
x: O 
rH 
CI 
p i 
U 
n 
f-H 
, H 
in 
-p 
ai 
s: 
<u 
. -1 
• H 
• p 
X 
0) 
(H 
0) 
• p 
u fl) 
4J 
• H 
^ 0 
^1 
< 
D> 
C 
•H 
C 
•H 
2 
0 
U 
© 
Q) 
to 
0 
•H 
C 
0 
u 
•p 
u 0) 
r H 
W 
to 
l4 
<u 
x: 
•p 
o 
o 
in 
o 
5 
ON 
o 
V D 
CO 
ro 
VO 
ro 
fO 
o 
ro 
CM 
CO 
64 
£ Obtained from CSIR 
* Obtained from lAMR 
Note; The outturn f igures of the diploma holder 
engineers. Ministry of Education provided by 
the Survey Reports of F a c i l i t i e s of Technical 
Education have been used a f te r excluding out-
turn of non-technical diploma courses such as 
Pharmacy, Secre ta r ia l Pract ice e t c . and they 
have also been adjusted for making them 
complete and comparable. 
Sources: Same as for Table A, 1 
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Appendix A ^ 
Growth in Degree and Diploma Holder Engineers of 
Formal System of Technical Sducation in I n d i a . 
1961-52 . . . 1983-84 
YEAR DEGREE LEVEL 
OUTTURN 
DIPLOMA LEVEL 
OUTTURN 
No. Growth r a t e No. Growth r a t e 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-7 2 
1972-73 
1973-74 
1974-75 
1975-76 
-
6893 
8299 
8986 
9301 
10109 
12878 
13703 
15623 
15447 
18469 
18198 
16097 
14993 
14646 
15307 
-
23 .02 
20 .39 
8 .27 
3.50 
8 .68 
27.39 
6.40 
14 .01 
- 1.12 
19 .56 
- 1.46 
- 11 .54 
- 6 .85 
- 2 . 3 1 
4 . 5 1 
-
10349 
12046 
12938 
15077 
17620 
22181 
22265 
22989 
21532 
15950 
15163 
13653 
14471 
17796 
22247 
-
29 .86 
16.39 
7 .40 
16 .53 
16 .86 
25 .88 
0 .37 
3 . 2 5 
- 6 . 3 3 
- 25 .9 
- 4 .93 
- 0 . 0 9 
5 .99 
22 .97 
2 5 . 0 1 
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197 6-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
S o u r c e s : 
16554 
1670 6 
18819 
18799 
199 29 
20546 
21856 
230 66 
T a b l e 
8 .14 
0 . 9 1 
12.64 
- 0 .10 
6 . 0 1 
3.09 
6.37 
5 .53 
A. 1 an:i A. 2 . 
25341 
2827 3 
30 67 3 
32130 
34977 
36336 
40119 
40050 
13.90 
11.57 
8 .48 
4 .75 
8 . 8 6 
3 .88 
1 0 . 4 1 
- 0 . 1 7 
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Appen dix A. 4 
Growth Rate of I n d u s t r i a l Production 
Percentage Increase_qver Previous Year 
Year Growth Rate 
1961-62 6.6 
1962-63 8 
1963-64 9 
1964-65 7 
1965-66 5 .1 
1965-67 0.3 
1967-68 0 .5 
1968-69 6.7 
1969-70 7 .4 
1970-71 3.0 
1971-7 2 3.3 
1972-73 4.4 
1973-74 - 0 .2 
197 4-75 3.2 
197 5-76 7 .2 
1976-77 9 .6 
1977-78 4.2 
1978-79 7 .6 
1979-80 - 1.7 
68 
1980-81 
1981-82 
1982-83 
1983-84 
4.0 
9 .3 
3.2 
6.7 
Sources: 
Note; 
F igu re s have been taken from v a r i o u s Economic 
Surveys. 
Growth r a t e a re based on the o ld index of 
i n d u s t r i a l product ion (Base 1970 = 100 ) upto 
1980-81 and on new index (Base 1980-81 = 100 ) 
t h e r e a f t e r . 
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Appendix A.5 
Growth Rate of I n d u s t r i a l Production and Degree 
Level Si Diploma Level Engineers in I n d i a s ince 
1961-62 to 1983-84 
YEAR Industrial Frcducticn Degree Level Diploma Level 
Growth rate Growth rate Growth rate 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-7 2 
197 2-73 
1973-7 4 
1974-7 5 
197 5-7 6 
1976-77 
1977-78 
-
6 . 6 
8 
9 
7 
5 . 1 
0 . 3 
0 . 5 
6 . 7 
7 . 4 
3 . 0 
3 . 3 
4 . 4 
- 0 . 2 
3 . 2 
7 . 2 
9 . 6 
3 . 3 
23 .02 
20 .39 
8 .27 
3.50 
8 . 6 8 
27 .39 
6.40 
1 4 . 0 1 
1.12 
19 .56 
1.46 
11 .54 
6 .85 
2 . 3 1 
4 . 5 1 
8 . 1 4 
0 . 9 1 
29 .86 
16.39 
7 .40 
16.53 
16 .86 
25 .88 
0 .37 
3 .25 
- 6 .33 
- 25 .9 
- 4 . 9 3 
- 0 . 0 9 
5 .99 
22.97 
2 5 . 0 1 
13.90 
11.57 
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1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
7 . 6 
- 1.7 
4.0 
9 . 3 
3 .2 
6.7 
2.64 
0.10 
6.01 
3.09 
6.37 
5.53 
8.48 
4.75 
8.86 
3.88 
10.41 
- 0.17 
Source; The growth r a t e about i n d u s t r i a l product ion has been 
• talcen from economic surveys and the degree l e v e l and 
diploma l e v e l has been computed. 
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Annual Growth r a t e has been worked out fo r each t ime 
s p e c i f i c per iod i e 1947-48 to 1950-51 e t c . 
Sources? 1. Technical Education in I nd i a Today, 
Minis t ry of S c i e n t i f i c Research and 
Cu l tu r a l Af f a i r s , Government of I nd i a 
1963. 
2 . Division fo r Technical Educat ion, 
Minis t ry of Education and Cu l tu re , 
Govern men t of I n d i a , 
3 . Survey Report of F a c i l i t i e s f o r Technical 
Education fo r Northern, Eas te rn , Western 
and Southern r e g i o n s . Minis t ry of Educa-
t i on and Cul tu re , Government of I n d i a , 
Bombay and Madras 1984, 
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